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The invention relates to a new and improved folding 
door structure and certain specific components thereof, 
the door structure being of the type which is subject to 
folding and unfolding in accordion-like fashion. More 
Specifically, the invention is directed to a new and im 
proved folding door structure composed of a plurality of 
hingedly interconnected rigid panels arranged for trolley 
Support in an overhead track housing, the panels being 
foldable relative to one another into stacked relation, the 
individual special features forming a part of the door 
Structure and the overall combination thereof providing 
for new and improved folding door structure operation. 

It is an object of the present invention to provide a 
new and improved folding door structure which is capable 
of economical manufacture as well as efficient and long 
life operation. 
A further object is to provide a new and improved 

folding door structure which incorporates therein a num 
ber of cooperating features which in combination pro 
vide for improved efficiency in manufacture and opera 
tion of the door structure and which also may be advan 
tageously used in known types of folding door structures 
either singly or in combination with one another. 

Still a further object is to provide a new and improved 
folding door structure which includes a plurality of unique 
rigid panels capable of being efficiently and economically 
manufactured, a new and improved hinge mounting and 
retention arrangement, a new and improved trolley sup 
port and door movement control arrangement, and a new 
and improved half panel torsion support arrangement. 
Another object is to provide a new and improved 

folding door panel construction and method of fabrica 
tion thereof, the panel being formed from laminated half 
sections of identical configuration. 

Still another object is to provide a new and improved 
flexible hinge construction for use in foldably intercon 
necting rigid panels in a folding door structure, the hinge 
construction preferably including hinge member retainer 
means of unique design, these retainer means also con 
stituting a separate part of the present invention. 
Another object is to provide a new and improved trol 

ley Support and panel movement control arrangement for 
use in folding door structures, this arrangement including 
a special hanger member by which a door panel is sus 
pended from a trolley, the arrangement further including 
hanger member guide means for cooperation with a track 
housing whereby the extent to which the panel pivots is 
controlled to provide for efficient folding door structure 
operation, the hanger member being further attached to 
the panel in a unique manner to permit limited pivoting 
thereof in the plane of the panel to provide for continuous 
Smooth operation of the door structure during folding and 
unfolding thereof. 

Still another object is to provide a new and improved 
torsion spring mounting arrangement which utilizes a 
unique spring or wire forming a part of the present in 
vention in Supporting a panel section as a part of a fold 
able door structure to maintain the vertical alignment 
thereof in the door structure while permitting folding 
movement of the panel section relative to the other panels 
and Sections making up the door structure. 

Other objects not specifically set forth will become ap 
parent from the following detailed description of the 
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2 
present in vention made in conjunction with the accom 
panying drawings wherein: 

FiG. 1 is a perspective of the door structure of the 
present invention mounted in closed position within a 
door frame; 
FIG. 2 is a fragmentary, partly sectioned elevation of 

the door structure having portions thereof broken away 
to illustrate the combination of important structural fea 
tures included therein; 

FIGS. 3A, 3B and 3C separately illustrate fragmentary 
portions of the door structure in top plan view, the com 
bination of these figures in the order set forth providing 
for a complete top plan view of the door structure in its 
extended or closed position; 

FIG. 4 is a fragmentary, partly sectioned view of the 
door structure in its folded or open position; 

FIGS. 5 and 6 are elevations of the inner faces of half 
Sections used in forming the panels of the door structure, 
these views illustrating the sections prior to lamination 
thereof; 
FIG. 7 is an enlarged top plan view of a finished door 

panel following lamination of the half sections of FIGS. 5 
and 6 and final shaping thereof; 

FIG. 8 is an enlarged perspective of a hanger member 
forming a part of the door supporting arrangement of the 
present invention; 

FIG. 9 is an enlarged, fragmentary perspective of a 
section of a hinge strip member used in interconnecting 
the panels of the door structure; 
FIG. 10 is an enlarged, fragmentary top plan view of 

one of the hinge connections of the door structure, this 
view being taken generally along line 10-10 in FIG. 2; 

FIG. 11 is an enlarged, partly sectioned, fragmentary 
perspective of the hinge connection of FIG. 10 better illus 
trating certain features thereof; 

FIG. 12 is a perspective of the hinge retainer forming 
a part of the present invention; 

FIG. 13 is an enlarged, partly sectioned, fragmentary 
perspective of the trolley supporting arrangement of the 
present invention taken generally along line 13-13 in 
FIG. 2; 

FIG. 14 is an enlarged, partly sectioned, fragmentary 
top plan view of a trolley member of the door structure 
taken generally along line 4-14 in FIG. 2; 

FIG. 15 is a view similar to FIG. 14 taken generally 
along line 15-15 in FIG. 2 and illustrating a slightly 
modified trolley member; 

FIG. 16 is an enlarged, fragmentary section of the 
trolley support arrangement and track housing taken gen 
erally along line 16-16 in FIG. 2; 
FIG. 17 is an elevation of one form of trolley member 

used in the door structure; 
FIG. 18 is an elevation of another form of trolley mem 

ber used in the door structure; and 
FIG. 19 is an enlarged perspective of a torsion wire 

means constituting a part of the present invention. 
FIG. 1 illustrates the folding door structure of the 

present invention mounted in its operative position within 
a doorway defined by a doorway jamb frame. 20, The 
door structure includes a lead post 21 at one end thereof 
and a jamb post 22 at the other end thereof which is 
fixedly attached in overlying parallel relation to a portion 
of the door jamb structure 20. Intermediate the post 
21 and 22 are a plurality of hingedly interconnected panel 
Sections including from right to left, as viewed in FIG. 1, 
a half panel 23, full panels 24, 25, 26 and 27, and a 
half panel 28. The door structure as illustrated in its 
closed condition extends across the doorway with the lead 
post 21 thereof in sealing abutment with a lead post jamb 
30 of any suitable type fixedly secured to the door frame 
20. The lead post 21 carries a combination handle and 
lock assembly 31 of any suitable type. 
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As shown in FIG. 2, the lead post jamb .30 carries a 
latch strike plate 32 provided with a portion for engage 
ment with a latch element 33 forming a part of the com 
bined handle and latch assembly 31. This assembly ex 
tends through the lead post 21, and provides on each side 
thereof a handle 34 and a lock operating element 35. 
Mounted across the top of the door frame 20 is a track 
housing 36 of known configuration as best illustrated in 
FIG. 16, this housing including a pair of spaced track 
portions 37 which support a plurality of trolleys. The 
track housing 36 is suitably attached to the door frame 
20 by a plurality of fasteners 38. 
The lead post 21 as best illustrated in FIGS. 2, 3C and 

4 is supported by a pair of trolleys 40 through L-shaped 
hanger members 41 which are suitably fixed in grooves 
formed in the interior of the lead post 21 in the general 
manner to be described in regard to the remaining panels 
of the door structure. The hanger members 41 are pro 
vided with top portions which extend upwardly through 
the trolleys 40 and are suitably attached thereto by cotter 
pins 42 shown in FIG. 3C. By the provision of the two 
spaced trolleys 40 to support the lead post 21, this panel 
section is held against pivotal movement about its longi 
tudinal axis and thus is maintained in parallel relation 
with the track housing 36 during operation of the door 
structure. The manner in which the lead post 21 is at 
tached to the trolleys 40 is not described in detail for the 
reason that any suitable means may be utilized whereby 
this panel section is supported for nonpivotal movement 
during operation of the door structure. 
The panels identified by the numerals 21 through 28 

are interconnected by flexible hinge members 43 which 
are best shown in FIGS. 3A, 3B, 3C and 4. The special 
configuration of the hinge members 43 and the manner in 
which these hinge members are received in hinge grooves 
formed in the side margins of the various panels will be 
described below in detail. The hinge members 43 are 
held in operative panel interconnecting relation against 
vertical displacement by hinge retainer members 44 as 
shown in FIG. 2. 
As shown in FIGS. 2, 3A, 3B, 3C and 4, the full panels 

24 through 27 are supported by a trolley arrangement 
which in each instance utilizes a hanger member 45 and 
two different types of trolleys 46 and 47 which are alter 
nately arranged for nesting in the fully contracted condi 
tion of the door structure (FIG. 4). The half panel 23 
is not supported by a trolley means received in the over 
head track housing 36 but is maintained in vertical align 
ment with the associated panels by means of a torsion 
member 48 extending between the half panel 23 and the 
lead post 21 as shown in FIG. 2 and in a manner to be 
Specifically described. Similarly, the half panel 28 is not 
supported by a trolley arrangement received in the over 
head track housing 36 but is held in vertical alignment 
With the associated panels of the door structure by a tor 
sion member 48 extending between the same and the fixed 
jamb post panel 22. The jamb post panel 22 is suitably 
Secured to the door frame 20 by fasteners 50. 
The panels 23 through 28 are formed from laminated 

half panel sections in accordance with the procedure to 
be described in conjunction with FIGS. 5-7. FIGS. 5 
and 6 illustrate a pair of half panel sections 51 and 52, 
respectively. These sections may be formed from any 
suitable rigid material and, by way of example, they may 
be formed from hardboard. One surface of each half 
section is grooved in the manner illustrated in FIGS. 5 
and 6 with each half section 51 and 52 being duplicates 
insofar as the groove locations and dimensions are con 
cerned thus providing complete uniformity in half section 
fabrication. Each half section 51 and 52 in a direction 
extending from its left-hand margin to its right-hand 
margin, as viewed, is provided with a hinge groove 53 and 
an adhesive catch groove 54 which is spaced slightly in 
wardly from the hinge groove 53. The right-hand margin 
of each half section 51 and 52 is provided with an open 
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4. 
ended hinge groove 55 while the left-hand edge surface 
is beveled in a manner to be described. A relatively 
wide groove 56 is provided in each half section near the 
top edge thereof with this groove having an arcuate inner 
end shape and further being of increasing width in a di 
rection toward the top edge of the half section. Accord 
ingly, each groove S6 expands in width in a direction out 
wardly toward the top edge of the half section with the 
groove opening outwardly of the top edge of the half 
section. Near the inner end or base of the groove 56 is 
a knob-like, round projection 57 which is formed from 
the material of each half section and which projects into 
the groove 56 as best illustrated in FIG. 13. 
The half sections 51 and 52 are designed to be fixedly 

laminated in grooved face-to-face relation as shown in 
FIG. 7. In turning the faces of the half sections 51 and 
52 illustrated in FIGS. 5 and 6, respectively, toward one 
another, applying any suitable laminating adhesive or 
glue along one or more of the grooved faces thereof, and 
tightly pressing the half sections together to laminate the 
same, results in the forming of a panel for use in the 
door structure. 
The laminated panel structure identified as panel 24 

in FIG. 7 has an initial shape which includes the edge 
portions 58 and 60 thereof shown in broken lines. Suit 
able adhesive is applied to the center portions of the half 
sections 51 and 52 between the grooves 54 and 55 there 
of and the grooved faces of these half sections are 
laminated together. The adhesive. upon compression of 
the half sections together will flow therebetween and 
the half sections are arranged relative to another upon 
lamination to place an adhesive clatch groove 54 near 
each edge of the panel 24 thus formed. In this man 
ner, the flow of adhesive outwardly toward the hinge 
grooves is trapped by the catch grooves 54 and adhesive 
will not flow into the hinge grooves to interfere with sub 
sequent hinge installation and operation. 

Immediately prior to lamination of the half sections 
51 and 52 to form the panel 24, a hanger member 45 
is inserted in one of the grooves 56 thereof. As shown 
in FIG. 8, each hanger member 45 is of flat plate-like 
configuration having a relatively wide body portion pro 
vided with a lower end, convex configuration just in 
wardly of which an aperture 61 is located. The upper 
end of the hanger member 45 is provided with an upward 
ly projecting neck portion 62 which is arranged to be 
received through a suitable trolley member 46 and 47 
and to be attached thereto by a cotter pin extending 
through a transversely extending, drilled opening 63 
formed in the upper end thereof. The upper end portion 
of the neck 62 is slightly enlarged and is of rectangular 
shape to control pivoting of the hanger member 45 in a 
manner to be described. 
Each hanger member 45 is mounted in a panel, such 

as the panel 24, in the manner best illustrated in FIG. 13. 
The base aperture 61 has received therethrough the knob 
like projection 57 of either one or both of the half sec 
tions 51 and 52. The aperture 61 is of greater diameter 
than the projection 57 and the hanger member 45 may 
freely pivot in the plane of the panel 24 about the pro 
jection 57. To permit an adequate degree of pivotal 
action between the hanger member and the panel which 
it supports, the combined grooves 56 of the half sections 
51 and 52 are of substantially greater width than the 
width of the hanger member 45. Furthermore, the increas 
ing width of the combined grooves 56 in a direction toward 
the top edge of the panel 24 permits rather substantial 
relative movement between the panel and the hanger 
member. However, the width of the hanger member 45 
is adequate to prevent any appreciable relative movement 
between the panel 24 and the hanger member 45 in a 
direction about the vertical axis of the hanger member 
45. In other words, the flatness of the hanger member 
45 in its engagement with the panel member within the 
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grooves 56 provides for pivoting of the hanger member 
with the panel 24 about a vertical axis. 

Referring again to FIG.7, the face-to-face lamination 
of the half sections 51 and 52 results in cooperative align 
ment of the grooves 53 and 55 thereof near opposite side 
margins. The cooperating grooves define hinge grooves 
and in order to make these grooves accessible for hinge 
attachement, the laminated half sections are subjected 
to final shaping whereby the edge margins 58 and 60 
thereof are removed by any suitable trimming operation. 
Final shaping of the panel 24 along its side margins re 
Sults in the cutting back of opposite side margins of the 
half sections 51 and 52 to an extent that the grooves 55 
become exposed to open outwardly along the side margins 
of the panel 24. The remaining opposite margins of the 
half sections 51 and 52 are cut back only to the extent 
that the portions 58 are removed therefrom to retain 
these side margins as rib-like projections provided with 
cooperating beveled surfaces 64 and 65. The surfaces 64 
are preferably formed at an angle of about 45 whereas 
the surfaces 65 and perferably formed at an angle of 
about 12. The surfaces 65 define abutment faces which 
abut with similar faces formed in adjacent panels to pre 
vent movement of the hingedly interconnected panels of 
the door structure into coplanar relation in the fully ex 
tended or unfolded condition of the door structure. This 
function is illustrated in FIGS. 3A, 3B and 3C. 

Each hinge member 43 is in the form of a continuous 
flexible strip prepared from plastic, rubber or rubber-like 
material. The special configuration of each hinge strip 
43 is best illustrated in FIG. 9 wherein it will be noted 
that each strip is provided with a generally wide, relative 
ly thin central connecting portion 66 bounded along one 
face thereof by projecting rib-like marginal portions 67. 
It will be particularly noted that the ribs 67 project in 
the same direction solely along one face of the hinge 
member and are generally rounded to be readily received 
in the hinge grooves of adjacent panels. FIGS. 10 and 
11 particularly illustrate the positioning of a hinge mem 
ber 43 in adjacent grooves of adjacent panels for fold 
able interconnection thereof. The ribs 67 of the hinge 
members 43 may be readily threaded within the hinge 
grooves of adjacent panels, these hinge grooves being 
defined by the cooperating half section grooves 53 and 
55. The central connecting portion 66 of each hinge 
member extends between the interconnected panels 
through the edge openings of the hinge grooves to com 
pletely close off the areas between each of the panels 
throughout the entire vertical length of the panels. 
The particular manner in which each panel is formed 

from laminated half sections as described in conjunction 
with FIG. 7 provides for opposite positioning of the hinge 
grooves along opposite edges of each panel to locate the 
hinge members 43 to obtain accordion-like folding of the 
door structure as shown in FIG. 4. Also, in referring to 
FIGS. 3A, 3B and 3C, it will be noted that the rib-like 
projections extending along the side margins of adjacent 
panels are alternately positioned to opposite sides of the 
panels to be brought into cooperating abutment to prevent 
relative movement of the panels into coplanar relation. 
With this arrangement the panels are maintained in "bro 
ken' continuity in the expanded condition of the door 
structure to facilitate accordion folding of these panels 
merely by movement of the lead post 21 toward the jamb 
post 22. 

In order to hold the hinge members 43 in their opera 
tive positions within the hinge grooves and prevent any 
inadvertent vertical displacement thereof, the hinge re 
tainers 44 may be attached to the ends of the hinge mem 
bers. Each retainer 44 as shown in FIG. 12 is of gen 
erally U-shape having a leg portion 68 provided with a 
pair of spaced flange portions 70 formed integral there 
with along opposite side margins. As best shown in 
FIG. 11, the leg 68 with its integral flanges 70 is received 
in a hinge groove with the flanges 70 clamping therebe 
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tween a portion of a marginal rib 67 of a hinge strip. 
The flanges 70 are preferably provided with apertures 71 
in which the material of the hinge member protrudes by 
reason of the compressing clamping action of the flanges 
thereabout to permit adequate gripping of the hinge mem 
ber by the retainer to prevent displacement therebetween. 
The retainer 44 is further provided with an inter 

mediate, flat connecting portion 72 which is designed to 
overlie the top edge surface of a panel in flat engagement 
therewith. The retainer 44 is also provided with another 
leg portion 73 which is preferably tapered to be embedded 
in a panel at a point spaced inwardly from the hinge 
groove thereof to fix the retainer in the panel. As shown 
in FGS. 10 and 11, the leg portion 73 may be inserted 
in an adjacent adhesive catch groove 54 to clamp the re 
tainer relative to the panel. If the catch groove 54 is of 
a size which is inadequate to receive the tapered leg por 
tion 73, a portion of the groove may be enlarged by suit 
able drilling to accommodate the leg portion. The re 
tainer 43 may be formed from any suitable spring metal 
material such as stainless steel. Retainers may be used 
at both the top and bottom edges of each hinge member 
along sach side thereof or may merely be used in fewer 
numbers where necessary to perform the desired function. 
As previously described, the hanger members 45 are 

attached to trolleys 46 and 47 for controlled pivoting 
about a vertical axis relative to these trolleys and for 
movement with their respective panels during folding and 
unfolding of the door structure. The trolley 46 as shown 
in FIG. 17 include a yoke 74 having a vertically directed 
central bore 75 extending therethrough. To each side of 
the yoke 74 is a fixed axle 75 having a wheel 77 rotatably 
mounted thereon. Each wheel 77 is provided with an 
integrally formed collar-like spacer 78 which in combina 
tion with an expanded end of each axle 76 maintains the 
location of the wheels 77 to operate within the track 
portions 37 of the track housing 36 as shown in FIG. 16. 
The top surface of the yoke 74 to one side thereof is pro 
vided with an integrally formed, upwardly projecting stop 
means 80 for a purpose to be described. 
The trolley 47 is somewhat similarly constructed being 

provided with a yoke 81 having a bore 82 extending 
vertically upwardly therethrough and projecting axles 83 
fixed to opposite sides thereof. Wheels 84 are rotatably 
mounted on the axles 83 and are provided with integrally 
formed collar-like sleeves 85 which project outwardly 
therefrom into abutment with enlarged ends of the axle 83. 
The top surface of the yoke 8i is provided with an up 
wardly projecting stop means 86 positioned to one side 
thereof. The arrangement of the wheels 77 and 84 of 
the trolleys 46 and 47 provided for nesting of the same 
when the door structure is in its folded or stacked condi 
tion as shown in FIG. 4. With this arrangement, the 
panels of the door structure are permitted to move into 
planes which are perpendicular to the direction of opera 
tion of the door structure. The trolleys 46 and 47 are 
of sufficient width including the wheels to prevent exces 
sive turning thereof in the track housing 36. 
As best illustrated in FIG. 13 with regard to a trolley 

46, the neck portion 62 of a hanger member 45 is re 
ceived upwardly through the bore 75 of the trolley mem 
ber yoke to locate the upper enlarged end thereof slightly 
above the top surface of the yoke. A hanger member 
guide means 87 in the form of an arm is provided with a 
base portion 88 having an aperture therein through which 
the top end of the neck 62 of the hanger member 45 is 
received. As shown in FIG. 14, the aperture of the base 
88 of the guide means 87 is defined by stop means which 
are in the form of oppositely positioned, inwardly pro 
jecting shoulders 90 arranged to cooperatively limit the 
degree to which the hanger member 45 can rotate rela 
tive to the trolley 46 as well as the track housing 36. As 
shown in FIG. 13, the hanger member 45 is held against 
vertical displacement from the trolley 46 by a cotter pin 
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91 extending through the drilled opening 63 previously 
described. 
The arm portion of the guide means 87 extends toward 

an inner surface portion of the track housing 36 and is 
provided with an integrally formed, reduced hook-like end 
portion 92 which retains thereon a bushing 93 formed 
from relatively soft material for quiet sliding movement 
along the track housing in engagement therewith. Any ap 
preciable rotational movement of the guide means 87 
relative to the trolly 46 is prevented in one direction by 
engagement of the bushing 93 thereof with the track 
housing, and in the opposite direction by engagement of 
projecting abutment means 94 formed integral with the 
base 88 with the projecting stop means 80 formed in 
tegral with the yoke 74 of the trolley 46. 

In explaining the operation of the panel Supported by 
a trolley 46, attention is directed to FIGS. 3B, 3C, 4 and 
14. The panels 24 and 26 shown in FIGS. 3B, 3C and 4 
are supported by trolleys 46 and are arranged in the door 
structure to pivot relative to the trolleys 46 through an 
angle of less than 90° and which lies in the first or third 
quadrants. Thus the panels 24 and 26 upon operation of 
the door structure from its fully extended condition shown 
in FIGS. 3B and 3C to the folded or stacked condition 
shown in FIG. 4 will pivot about their vertical axes in 
a counterclockwise direction. As previously described, 
the hanger members 45 of these panels will pivot with 
the panels due to the confinement thereof between the 
panel half sections. These hanger members will each 
pivot to the position shown in solid lines in FIGS. 4 and 
i4 from the position shown in broken lines in FIG. 14 
and in solid lines in FIGS. 3B and 3C. Further counter 
clockwise pivoting will be prevented by abutment of the 
top ends of the neck portions 62 of the hanger member 45 
with the inwardly projecting stop means 90 forming a 
part of the base 88 of each guide means 87 carried by 
the trolleys 46. Engagement of the bushing 93 with the 
track housing will prevent counterclockwise pivoting of 
the guide means 87 relative to the trolley 46 to thus make 
the stop means 90 effective in preventing further counter 
clockwise rotation of the hanger member 45. 
Upon unfolding of the door structure from its stacked 

position shown in FIG. 4 to its expanded condition shown 
in FIGS. 3A, 3B and 3C, the hanger members 45 of the 
panels 24 and 26 will rotate with the panels in a clock 
wise direction with the extent of rotation being limited 
by ultimate abutment of the neck portion 62 of the hanger 
members 45 with the stop means 90 of the guide means 
87 as well as abutment occurring between the beveled Sur 
faces 65 of the projecting ribs of adjacent panels. Any 
tendency for the guide means 87 to rotate relative to 
the trolley 46 in a clockwise direction will be prevented 
by abutment between the abutment means 94 and stop. 
means 80 previously described. 
FIG. 15 illustrates a similar structural arrangement with 

regard to the trolleys 47 which support the panels 25 and 
27. These panels as illustrated in FIGS. 3A, 3B and 4 are 
designed for pivotal movement in directions opposite to 
the panels 24 and 26 during folding and unfolding of the 
door structure. The trolleys 47 supporting the same each 
carry a guide means 95 which is identical in structure with 
the guide means 87 previously described but which is 
inverted in its mounted relation to the trolley 47. The 
parts of the guide means 95 corresponding exactly to 
those previously described in connection with the guide 
means 87 are identified by the same reference numerals. 
However, by reason of its inverted mounting on the trolley 
47, the guide means 95 is arranged to engage an opposite 
guide surface of the track housing 36 and to control piv 
otal movement of the panels 25 and 27 in directions 
which are opposite to the directions of movement of the 
panels 24 and 26. The upwardly projecting stop means 
86 of the yoke 8 of the trolley 47 is oppositely positioned 
relative to the stop means 80 of the trolley 46 to provide 
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8 
for limiting abutment with the abutment means 94 of 
the guide means 95. 
The special trolley suspension arrangement described 

including the unique hanger member and method of at 
taching the same to a panel provides for efficient and 

Each hanger 
member is confined within the laminated half sections of 
each panel to prevent relative pivoting therebetween about 
a vertical axis and in this manner the guide means 87 
and 95 provide for controlled overall pivoting of the 
panels during folding and unfolding of the door structure. 
An important aspect of the arrangement resides in the 
provision of limited pivotal play existing between each 
hanger member 45 and its respective panel in the plane 
of each panel. This limited pivotal play is present by 
reason of the hanger member being of less width than 
the hanger member groove formed in the panel and fur 
ther in view of the pivotal attachment of the hanger mem 
ber to the panel at the base thereof by the knob-like proj 
section formed integral with the panel. Thus, upon initiat 
ing folding or unfolding operation of the door structure, 
the hanger members can pivot within the plane of each 
panel accompanied by slight pivoting of the trolleys 46 
and 47 and slight vertical rocking of the guide means 87 
and 95 within the track housing. This pivotal play pre 
vents wedge-like locking of the door structure in its folded, 
unfolded or intermediate positions to permit smooth and 
efficient operation thereof. The amount of play present 
by reason of the structure defined is not sufficient that 
the door structure is unstable in any respect and, actually, 
this play is not readily obvious to the user. The door 
structure exhibits good operational stability while being 
provided with built-in play to prevent operational wedg 
ing or locking of the relatively movable parts thereof. 

FIG. 19 illustrates in detail the torsion wire means 48 
used in vertical support of the half panels 23 and 28. 
The means 48 is in the form of a wire spring of generally 
flat Z-shape and includes a straight center section 96 which 
terminates in oppositely directed hook-like end portions 
97 and 98. It will be noted that the end portions 97 and 
98 are angled slightly toward one another relative to the 
horizontal to provide a hook-like function in a manner 
to be described. 

Referring to FIG. 2, the mounting of a torsion wire 
means 48 between the lead post 2 and half panel 23 is 
illustrated. It will be noted that the end portion 97 is 
suitably embedded in the lead post 21 and the end por 
tion 98 is suitably embedded in the half panel 23. The 
center portion 96 extends from the lead post 21 into the 
half panel 23 and in the installed condition of the torsion 
wire means 48, this center portion is preferably inclined 
slightly relative to the vertical. With the arrangement ill 
lustrated, the torsion wire means is placed in tension in 
supporting the half panel 23 by the lead post 21, while 
the center portion 96 extends across the hinge area exist 
ing between these panels to be subject to torsional twist 
ing during folding of the half panel 23 relative to the 
lead post 21. The torsion wire means 48 may be fixed to 
or embedded in the panels 21 and 23 in any suitable man 
ner such as by being placed between half sections during 
lamination thereof in forming the panels 21 and 23. 
A similar torsion wire means 48 is used in vertical 

support of the half panel 28 relative to the jamb post 
22. This torsion means is mounted between the panels 
in the same manner as described with regard to panels 
21 and 23 with the center portion 96 thereof extending 
across the hinge area which interconnects these panels. 
As previously described, the jamb post 22 is fixed to the 
door frame 20 by suitable fasteners 50 and the torsion 
wire means 48 is placed in tension in supporting the half 
panel 28 relative to the jamb post 22. Twisting of the 
torsion wire means 48 permits folding and unfolding 
movement of the half panel 28 relative to the fixed jamb 
post 22. 

75 As particularly illustrated in FIG. 16 and as partially 
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shown in FIG. 1, the track housing 36 may be concealed 
if desired by the use of molding strips 100 extending 
across the doorway and spaced outwardly along each 
side of the track housing. The strips 60 may be formed 
from hardwood material which matches the panels of 
the door structure and are suitably attached by fasteners 
103 to spacer strips E92 which extend across the doorway 
and are attached to the door frame 20 by fasteners 103. 

While emphasis has been placed on the forming of 
the panels 23 through 28 from laminated half sections, 
it will be understood that the lead post 21 and jamb 
post 22 are also preferably formed in this manner as 
illustrated in FIGS. 3A, 3C and 4. As particularly 
shown in FIGS. 3C and 4, the lead post 21 is provided 
with a nose portion (4 to be received in the lead post 
jamb 30 (FIG. 2) to seal off the doorway when the 
door structure is fully expanded. As previously de 
scribed, the panels are preferably formed from good 
quality hardwood with the surfaces thereof being painted 
and coated for protection. The forming of the panels 
from laminated sections provides greater panel strength 
and dimensional stability and constitutes an important 
aspect of the present invention. 

Obviously certain modifications and variations of the 
invention as hereinbefore set forth may be made without 
departing from the spirit and scope thereof, and therefore 
only such limitations should be imposed as are indi 
cated in the appended claims. 
We claim: 
1. A folding door structure comprising a plurality 

of rigid panels including full panel sections, half panel 
Sections, a lead post, and a jamb post, said panels being 
interconnected by hinge members received in side margin 
hinge grooves formed in said panels for accordion-type 
folding into and out of stacked relation, said full panel 
Sections and said lead post having trolley support means 
attached thereto for hanging from an overhead track 
housing, each of the hinge grooves being partially defined 
by a projecting rib-like portion located adjacent opposite 
faces of a panel along opposite side margins thereof, 
said hinge members each having rib-like side margins 
received in adjacent hinge grooves of adjacent panels, 
the projecting rib-like portions defining said hinge grooves 
being arranged for abutment upon complete unfolding 
of said panels to limit movement thereof into coplanar 
relation, said full panel sections each carrying a hanger 
member attached thereto at one end and to a trolley at 
the other end which constitutes said trolley support 
means, said hanger member being arranged to pivot about 
its longitudinal axis with said full panel section relative 
to said trolley during operation of said door structure, 
and hanger member guide means carried by said trolley 
and projecting therefrom for engagement with a portion 
of a track housing, said guide means including hanger 
member pivot control means in operative association 
with said other end of said hanger member. 

2. A folding door structure comprising a plurality 
of rigid panels including full panel sections, half panel 
sections, a lead post, and a jamb post, said panels being 
interconnected by hinge members received in side margin 
hinge grooves formed in said panels for accordion-type 
folding into and out of stacked relation, said full panel 
Sections and said lead post having trolley support means 
attached thereto for hanging from an overhead track 
housing, each of the hinge grooves being partially de 
fined by a projecting rib-like portion located adjacent 
opposite faces of a panel along opposite side margins 
thereof, said hinge members each having rib-like side 
margins received in adjacent hinge grooves of adjacent 
panels, hinge member retainer means of generally U 
shape having one leg portion inserted in an open end 
of a hinge groove and clamping a portion of the rib-like 
side margin of a hinge member, the other leg portion of 
said retainer means being embedded in the panel with the 
intermediate connecting portion thereof overlying an 
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end surface portion of the panel, the projecting rib-like 
portions defining said hinge grooves being arranged for 
abutment upon complete unfolding of said panels to 
limit movement thereof into coplanar relation, said full 
panel sections each carrying a hanger member attached 
thereto at one end and to a trolley at the other end which 
constitutes said trolley support means, said hanger mem 
ber being arranged to pivot about its longitudinal axis 
with said full panel section relative to said trolley dur 
ing operation of said door structure, and hanger member 
guide means carried by said trolley and projecting there 
from for engagement with a portion of a track housing, 
said guide means including hanger member pivot control 
means in operative association with said other end of 
said hanger member. 

3. A folding door structure comprising a plurality of 
rigid panels including full panel sections, half panel sec 
tions, a lead post, and a jamb post, said panels being 
interconnected by hinge members received in side margin 
hinge grooves formed in said panels for accordion-type 
folding into and out of stacked relation, said full panel 
sections and said lead post having trolley support means 
attached thereto for hanging from an overhead track 
housing, said half sections being supported by torsion 
means extending from an adjacent panel, each of the 
hinge grooves being partially defined by a projecting rib 
like portion located adjacent opposite faces of a panel 
along opposite side margins thereof, said hinge members 
each having rib-like side margins received in adjacent 
hinge grooves of adjacent panels, the projecting rib-like 
portions defining said hinge grooves being arranged for 
abutment upon complete unfolding of said panels to limit 
movement thereof into coplanar relation, said full panel 
sections each carrying a hanger member attached thereto 
at one end and to a trolley at the other end which con 
stitutes said trolley Support means, said hanger member 
being arranged to pivot about its longitudinal axis with 
said full panel section relative to said trolley during opera 
tion of said door structure, and hanger member guide 
means carried by said trolley and projecting therefrom 
for engagement with a portion of a track housing, said 
guide means including hanger pivot control means in 
operative association with said other end of said hanger 
member. 

4. A folding door structure comprising a plurality of 
rigid panels including full panel sections, half panel sec 
tions, a lead post, and a jamb post, said panels being 
interconnected by hinge members for accordion-type fold 
ing into and out of stacked relation, said full panel sec 
tions and said lead post having trolley support means 
attached thereto for hanging from an overhead track 
housing, at least Said full and half panel sections each 
being formed from laminated half sections fixedly secured 
in face-to-face relation, said half sections being provided 
along inner face side marginal portions thereof with lon 
gitudinally directed hinge grooves receiving therein at 
taching portions of said hinge members, adhesive catch 
grooves formed in at least one of said half sections in 
Wardly of said hinge grooves to trap excess adhesive dur 
ing lamination of said half sections and prevent the flow 
of adhesive into said hinge grooves, each of the hinge 
grooves being partially defined by a projecting rib-like 
portion located adjacent opposite faces of a panel along 
opposite side margins thereof, said hinge members each 
having rib-like side margins constituting said attaching 
portions received in adjacent hinge grooves of adjacent 
panels, the projecting rib-like portions defining said hinge 
grooves being arranged for abutment upon complete un 
folding of said panels to limit movement thereof into 
coplanar relation, said full panel sections each carrying a 
hanger member attached thereto at one end and to a 
trolley at the other end thereof which constitute said trol 
ley support means, said hanger member being arranged to 
pivot about its longitudinal axis with said full panel sec 
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tion relative to said trolley during operation of said door 
structure, and hanger guide means carried by Said trolley 
and projecting therefrom for engagement with a portion 
of a track housing, said guide means including hanger 
member pivot control means in operative association with 
said other end of said hanger member. 

5. A folding door structure comprising a plurality of 
rigid panels including full panel sections, half panel Sec 
tions, a lead post, and a jamb post, said panels being 
interconnected by hinge members for accordion-type fold 
ing into and out of stacked relation, said full panel sec 
tions and said lead post having trolley Support means 
attached thereto for hanging from an overhead track 
housing, said half sections being supported by torsion 
means extending from an adjacent panel, at least said 
full and half panel sections each being formed from lani 
nated half sections fixedly secured in face-to-face relation, 
said half sections being provided along inner face side 
marginal portions thereof with longitudinally directed 
hinge grooves receiving therein attaching portions of said 
hinge members, adhesive catch grooves formed in at least 
one of said half sections inwardly of said hinge grooves 
to trap excess adhesive during lamination of said half 
sections and prevent the flow of adhesive into said hinge 
grooves, each of the hinge grooves being partially defined 
by a projecting rib-like portion located adjacent opposite 
faces of a panel along opposite side margins thereof, said 
hinge members each having rib-like side margins con 
stituting said attaching portions received in adjacent hinge 
grooves of adjacent panels, hinge member retainer means 
of generally U-shape having one leg portion inserted in 
an open end of a hinge groove and clamping a portion of 
the rib-like side margin of a hinge member, the other leg 
portion of said retainer means being embedded in the 
panel with the intermediate connecting portion thereof 
overlying an end surface portion of the panel, the pro 
jecting rib-like portions defining said hinge grooves being 
arranged for abutment upon complete unfolding of said 
panels to limit movement thereof into coplanar relation, 
said full panel sections each carrying a hanger member 
attached thereto at one end and to a trolley at the other 
end which constitutes said trolley support means, said 
hanger member being arranged to pivot about its lon 
gitudinal axis with said full panel section relative to said 
trolley during operation of said door structure, and hanger 
member guide means carried by said trolley and pro 
jecting therefrom for engagement with a portion of a 
track housing, said guide means including hanger mem 
ber pivot control means in operative association with said 
other end of said hanger member. 

6. A folding door structure comprising a plurality of 
rigid panels including full panel sections, half panel sec 
tions, a lead post, and a jamb post, said panels being 
interconnected by hinge members for accordion-type fold 
ing into and out of stacked relation, said full panel sections 
and said lead post having trolley support means attached 
thereto for hanging from an overhead track housing, said 
half sections being supported by torsion means extending 
from an adjacent panel, at least full and half panel sec 
tions each being formed from laminated half sections fix 
edly Secured in face-to-face relation, said half sections 
being provided along inner face side marginal portions 
thereof with longitudinally directed hinge grooves receiv 
ing therein attaching portions of said hinge members, ad 
hesive catch grooves formed in at least one of said half 
sections inwardly of said hinge grooves to trap excessive 
adhesive during lamination of said half sections and pre 
vent the flow of adhesive into said hinge grooves, each of 
the hinge grooves being partially defined by a projecting 
rib-like portion located adjacent opposite faces of a panel 
along opposite side margins thereof, said panel members 
each having rib-like side margins constituting said attach 
ing portions received in adjacent hinge grooves of ad 
jacent panels, and hinge member retainer means of gen 
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2 
erally U-shape having one leg portion inserted in an open 
end of a hinge groove and clamping a portion of the 
rib-like side margin of a hinge member, the other leg 
portion of said retainer means being embedded in the 
panel with the intermediate connecting portion thereof 
overlying an end surface portion of the panel, the project 
ing rib-like portions defining said hinge grooves being ar 
ranged for abutment upon complete unfolding of Said 
panels to limit movement thereof into coplanar relation. 

7. A folding door structure panel section, said Section 
comprising a pair of laminated half sections adhesively 
secured in face-to-face relation, said half sections being 
provided along inner face side marginal portions thereof 
with longitudinally directed hinge grooves in communica 
tion with the adjacent side margin of said panel Section 
and adapted to receive therein attaching portions of flexi 
ble hinge members for interconnection of a plurality of 
panel sections to form a folding door structure, and ad 
hesive catch grooves formed in at least one of Said half 
sections inwardly of said hinge grooves to trap excess 
adhesive during lamination of said half sections and pre 
vent the flow of adhesive into said hinge grooves. 

8. The panel section of claims 7 wherein at least one 
of said half sections centrally along the inner face there 
of is provided with a top edge opening hanger groove 
which expands in width in a direction toward the top 
edge, one of said half sections having integrally formed 
therewith a knob-like projection which projects into said 
hanger groove near the base thereof, and a hanger men 
ber of plate-like configuration received in Said hanger 
groove and having a portion projecting outwardly of said 
hanger groove above the top edge of said panel Section for 
trolley attachment, the base portion of said hanger men 
ber being apertured to receive said knob-like projection 
therein to support said panel section, said hanger member 
being of a width which is less than that of Said hanger 
groove to permit limited pivoting of said hanger mem 
ber and said panel section relative to one another. 

9. A folding door structure panel section, Said section 
comprising a pair of laminated half sections adhesively 
secured in at least substantially co-extensive face-to-face 
relation, each of said half sections being provided along 
opposite inner face side marginal portions thereof with 
cooperating longitudinally directed grooves defining hinge 
grooves which are in communication with adjacent side 
margins of said panel section and are adapted to receive 
therein attaching portions of flexible hinge members for 
interconnection of a plurality of panel Sections to form 
a folding door structure, and adhesive catch grooves 
formed in at least one of said half sections just inwardly 
of said hinge grooves to trap excess adhesive during lami 
nation of said half sections and prevent the flow of ad 
hesive into said hinge grooves. 

10. A folding door structure panel section, said sec 
tion comprising a pair of laminated half sections adhe 
sively secured in at least substantially co-extensive face 
to-face relation, each of said half sections being provided 
along inner face side marginal portions thereof with coop 
erating longitudinally directed grooves defining hinge 
grooves which are in communication with adjacent side 
margins of said panel section and are adapted to receive 
therein attaching portions of flexible hinge members for 
interconnection of a plurality of panel sections to form 
a folding door structure, and adhesive catch grooves 
formed in at least one of said half sections inwardly of 
said hinge grooves to trap excess adhesive during lamina 
tion of said half sections and prevent the flow of adhesive 
into said hinge grooves, one side margin of one half sec 
tion and the opposite side margin of the other half sec 
tion projecting outwardly with the outer edge surfaces 
thereof being beveled for abutment with similar surfaces 
of adjacent panel Sections to prevent coplanar alignment 
of interconnected panel sections in the extended condi 
tion of a folding door structure. 

11. A folding door structure panel section, said section 
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comprising a pair of laminated half sections adhesively 
secured in at least substantially, co-extensive face-to-face 
relation, each of said half sections being provided along 
inner face side marginal portions thereof with cooperat 
ing longitudinally directed grooves defining hinge grooves 
which are in communication with adjacent side margins 
of said panel section and are adapted to receive therein 
attaching portions of flexible hinge members for inter 
connection of a plurality of panel sections to form a fold 
ing door structure, and adhesive catch grooves formed 
in at least one of said half sections inwardly of said hinge 
grooves to trap excess adhesive during lamination of said 
half sections and prevent the flow of adhesive into said 
hinge grooves, one side margin of one half section and 
the opposite side margin of the other half section project 
ing outwardly with the outer edge surfaces thereof being 
beveled for abutment with similar surfaces of adjacent 
panel sections to prevent coplanar alignment of intercon 
nected panel sections in the extended condition of a fold 
ing door structure, said hinge grooves opening outwardly 
of the side margins of said panel section along the inner 
face of each projecting side margin of the half sections 
thereof. 

12. The panel section of claim 11 wherein at least one 
of said half sections centrally along the inner face there 
of is provided with a top edge opening hanger groove 
which expands in width in a direction toward the top 
edge, one of said half sections having integrally formed 
therewith a knob-like projection which projects into 
said hanger groove near the base thereof, and a hanger 
member of plate-like configuration received in said hanger 
groove and having a portion projecting outwardly of said 
hanger groove above the top edge of said panel section 
for trolley attachment, the base portion of said hanger 
member being apertured to receive said knob-like projec 
tion therein to support said panel section, said harger 
member being of a width which is less than that of said 
hanger groove to permit limited pivoting of said hanger 
member and said panel section relative to one another. 

13. The method of forming a folding door structure 
panel section, said method comprising grooving a pair 
of panel half section longitudinally along one face of 
each thereof inwardly of both side margins to provide 
for cooperating grooves in which attaching portions of 
flexible hinge members are received following lamination 
and final shaping of said half sections, fixedly laminating 
said half sections in grooved face-to-face relation and re 
moving a side margin of one of said half sections and 
the opposite side margin of the other half section to an 
extent that said grooves are exposed to open outwardly of 
the side margins of said panel section. 

14. A folding door structure comprising a plurality of 
hingedly interconnected rigid panels for accordion-like : 
folding and unfolding, said panels having longitudinal 
hinge grooves formed therein and opening outwardly along 
side margins thereof, each of said hinge grooves being 
partially defined by a projecting rib-like portion located 
adjacent opposite faces of a panel along opposite side 
margins thereof, flexible hinge strip members each hav 
ingrib-like side margins received in adjacent hinge grooves 
of adjacent panels to foldably interconnect said panels, 
hinge strip member retainer means of generally U-shape 
having one leg portion inserted in an open end of a hinge 
groove of a panel and clamping a portion of the rib 
like side margin of the hinge strip member, the other 
leg portion of said retainer means being embedded in said 
panel with the intermediate connecting portion of said 
retainer means overlying an end surface portion of said 
panel, and trolley means attached to at least some of said 
panels to support said door structure in an overhead track, 
the projecting rib-like portions of said panels being ar 
ranged for abutment upon complete unfolding of said 
panels to limit movement thereof into coplanar relation. 

15. A hinge retainer for use in a folding door structure 
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14 
wherein a plurality of panels are foldably interconnected 
by hinge strip members having rib-like longitudinal mar 
gins received in hinge grooves formed in the side margins 
of said panels, said retainer being generally U-shaped 
with one leg portion thereof having a pair of spaced 
flange portions arranged for clamping a rib-like margin 
of a hinge strip member therebetween, the other leg por 
tion being tapered for embedding in the material of a 
panel when said one leg portion is inserted in the open 
end of a hinge groove in clamping engagement with a 
hinge strip member, and the intermediate connecting por 
tion of said retainer being generally flat for overlying en 
gagement with an outer edge portion of the panel to lo 
cate said other leg portion in the panel inwardly of the 
hinge groove. 

16. A hinge retainer for use in a folding door structure 
wherein a plurality of panels are foldably interconnected 
by hinge strip members having rib-like longitudinal mar 
gins received in hinge grooves formed in the side mar 
gins of said panels, said retainer being generally U-shaped 
with one leg portion thereof having a pair of spaced 
flange portions arranged for clamping a rib-like margin 
of a hinge strip member therebetween, the other leg 
portion being tapered for embedding in the material of a 
panel when said one leg portion is inserted in the open 
end of a hinge groove in clamping engagement with a 
hinge strip member, and the intermediate connecting por 
tion of said retainer being generally flat for overlying 
engagement with a outer edge portion of the panel to lo 
cate said other leg portion in the panel inwardly of the 
hinge groove, said flange portions of said one leg por 
tion having apertures therein which are filled by the mate 
rial of said hinge strip member upon clamping thereof. 

17. In a folding door structure wherein a plurality of 
panels are hingedly interconnected for accordion-folding 
and unfolding, the provision of an overhead support ar 
rangement including a hanger member attached at one 
end thereof with one of said panels and at the other end 
thereof with a trolley, said hanger member being attached 
to said panel and to said trolley through means providing 
for pivoting of said hanger member about its longitudinal 
axis with said panel and relative to said trolley, hanger 
member guide means carried by said trolley and project 
ing therefrom for engagement with a portion of a track 
housing in which said trolley is adapted to be mounted, 
said guide means including an apertured base through 
which said other end of said hanger member is received 
for pivoting relative thereto, first stop means forming a 
part of said base and defining a portion of the aperture 
therein for engagement with said other end upon limited 
pivoting of said hanger member relative to said trolley 
in opposite rotational directions, and second stop means 
carried by said trolley for engagement with abutment 
means forming a part of said guide means to prevent 
pivoting of said guide means out of engagement with a 
track housing during operation of said door structure. 

18. The folding door structure of claim 17 wherein the 
attachment of said hanger member to said panel further in 
cludes attachment means providing for controlled relative 
pivotal movement between said hanger member and said 
panel in the plane of said panel. 
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